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(57) [Abstract] 

[Technical problem] Offer decreasing the number of component parts, and the good fluid 
hydrodynamic bearing of a deflection in the spindle motor equipped with the H character mold 
hydrodynamic bearing. 

[Means for Solution] It sets to the spindle motor equipped with the H character mold hydrodynamic 

bearing concerning this invention, and is the H character mold fluid hydrodynamic bearing, 

A sleeve 4 and the shaft 1 with a flange by which the flange 3 was formed in the lower limit 
section. The Rota frame 6 which fixed by press fit in the upper limit section of the shaft 
1 with a flange. The lubricating oil with which the minute clearance between these configuration 



members was filled up, and the radial dynamic pressure generating slot Gl formed in the 
peripheral face of the shaft 1 with a flange which constitutes a radial internal clearance. 
The 1st thrust dynamic pressure generating slot G2 formed. in the upper limit side of the sleeve 
4 which forms a top thrust clearance between the inferior surfaces of ,tongue of the Rota frame 
6, It consists of 2nd thrust dynamic pressure generating slots 02 formed in the lower limit 
side of the sleeve 4 which forms a bottom thrust clearance between the top faces of a flange 
3. 
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CLAIMS 



[Claim (s) ] 

[Claim 1] The hydrodynamic bearing spindle motor characterized by using the Rota frame In which 
the Rota magnet was attached in and the load loading side was formed in the hydrodynamic bearing 
spindle motor with which Rota was supported by the stator by the fluid hydrodynamic bearing 
which has radial dynamic pressure bearing, upper thrust dynamic pressure bearing, and bottom 



« * 



thrust dynamic pressure bearing also [ member / which constitutes said upper thrust dynamic 
pressure bearing / upper thrust ]. 

[Claim 2] The hydrodynamic^bearing spindle motor characterized by to use the Rota frame in 
which Rota containing the Rota magnet was the hydrodynamic-bearing spindle motor supported 
free [ rotation ] by the stator containing a stator coil, said Rota magnet was attached in 
by the fluid hydrodynamic bearing which is characterized by to provide the following, and which 
consisted of lubricating oils with which the minute clearance between said configuration 
members was filled up, and the load loading side was formed of it also [ member / said / upper 
thrust ] The sleeve which has an in-a-circle upper limit side and an in-a-circle lower limit 
side The shaft with a flange by which the bottom thrust member by which opposite arrangement 
is carried out was formed in said in~a-circle lower limit side at the edge The upper thrust 
member which opposite arrangement was carried out in said in-a-circle upper limit side, and 
fixed by press fit in the upper limit section of said shaft with a flange The radial dynamic 
pressure generating slot established in the inner skin of said sleeve which forms a radial 
internal clearance, or the peripheral face of said shaft with a flange. The 1st thrust dynamic 
pressure generating slot established in the in-a^circle upper limit side of said sleeve which 
forms the 1st thrust clearance, or the inferior surface of tongue of said upper thrust member, 
The 2nd thrust dynamic pressure generating slot established in the in-a-circle. lower limit 
side of said sleeve which forms the 2nd thrust clearance, or the top face of said bottom thrust 
member, said radial internal clearance and the 1st thrust clearance, and the 2nd thrust 
clearance 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hydrodynamic bearing spindle motor with 
which Rota was supported by the stator by the fluid hydrodynamic bearing which has radial dynamic 
pressure bearing and thrust dynamic pressure bearing of a vertical pair. 
[0002] 



• ■ 



[Description of the Prior Art] Drawing 4 is drawing of longitudinal section of the conventional 
hydrodynamic bearing spindle motor (the 1st conventional example) in which the minute clearance 
containing a bearing clearance was exaggerated and shown. This spindle motor is supported free 
[ rotation ] by the T character mold fluid hydrodynamic bearing by the stator in which Rota 
containing the Rota magnet 7 contains a stator coil 8. The Rota magnet 7 is attached in the 
inner skin of body 6a of the Rota frame 6. The Rota frame 6 functions' also as a cup-like hub. 
The Rota frame 6 presses fit the fitting hole established in the circumferencial direction 
core in the upper limit section of the shaft 2 of the shaft 1 with a flange which is a revolving 
shaft, and is being fixed to the revolving shaft. The stator coil 8 is attached in the peripheral 
face of the sleeve 4 with a stage set up by the base substrate 9. 

[0003] Said hydrodynamic bearing consists of a shaft 1 with a flange which the ring-like flange 

3 was pressed fit and formed in the shaft 2, a cylindrical-with stage sleeve 4 into which this 
shaft 1 with a flange makes rotation free, and fits, and a thrust presser-foot member 5. The 
minute clearances rl, r2, r3, r4, r5, and r6 formed among these bearing configuration members 
are filled up with the lubricating oil. The taper-like minute clearance S formed between the 
peripheral face of the shaft member 2 top and the inner skin of the thrust presser-foot member 
5 is a capillary tube seal which functions as a lubricating oil not leaking out outside using 
capillarity and surface tension. 

[0004] The pattern of the radial dynamic pressure generating slot Gl like a herringbone slot 
is formed in the peripheral face of the shaft member 2 bottom which forms the radial bearing 
clearance r5, and inner skin of the minor diameter body of the cylindrical-with stage sleeve 

4 is made into the flat side. 

[0005] A thrust-bearing clearance is two of the 2nd thrust-bearing clearances r4 formed on 
the 1st thrust-bearing clearance r2 formed on the top face of the ring-like flange 3, and the 
inferior surface of tongue of the thrust presser-foot member 5, and the inferior surface of 
tongue of the ring-like flange 3 and the base of the major-diameter body of the cylindrical-with 
stage sleeve 4. The **** thrust dynamic pressure generating slot G2 shown in drawing 5 is formed 
in the top face and inferior surface of tongue of the ring-like flange 3. 
[0006] Although the fluid dynamic pressure spindle motor of drawing 4 is practical, since 
spacing of the up-and-down thrust bearing section is short, it has the problem that there are 
the direction of axis of rotation and blurring of a location. The fluid dynamic pressure spindle 
motor (the 2nd conventional example) which solved this problem is indicated by JP, 8-130852, A. 
[0007] That is, drawing 3 is drawing of longitudinal section of the fluid dynamic pressure 
spindle motor of the 2nd conventional example equipped with the H character mold fluid 
hydrodynamic bearing. This spindle motor is supported free [ rotation ] by the fluid 
hydrodynamic bearing by the stator in which Rota containing the Rota magnet 32 contains a stator 
coil 24. The Rota magnet 32 is attached in the inner skin of 36d of bodies of the Rota frame 
36. The Rota frame 36 functions also as a cup-like hub. The stator coil 24 is attached in the 
peripheral face of the fixed sleeve object 12 set up by the base substrate 39. 
[0008] The rotation shaft object 16 is the shaft with a flange of the H character mold cross 
section of shaft section 16a in which upper flange 16b and 16d of bottom flanges were prepared 
up and down. To shaft section 16a, through lubricant, radial dynamic pressure bearing attaches 
sleeve section 12a of the fixed sleeve object 12 outside, and is constituted. In addition, 
the radial dynamic pressure generating slot Gl is formed in the peripheral face of shaft section 
16a. 

[0009] Upper thrust dynamic pressure bearing makes the annular-on fixed sleeve object 12 section 



face through lubricant to the bottom side of upper flange 16b, and is constituted. Moreover, 
bottom thrust dynamic pressure bearing makes the annular-on fixed sleeve object 12 section 
face through lubricant to the top side of 16d of bottom flanges, and is constituted. In addition, 
the thrust dynamic pressure generating slot G2 is formed in the bottom side of upper flange 
16b, and the top side of 16d of bottom flanges, respectively. 

[0010] And compression immobilization of the inner skin of the Rota frame 36 attached outside 
lobe 16c of the rotation shaft object 16 is carried out between the top side of upper flange 
16b, and the cap member 38. 

[0011] Like in the fluid dynamic pressure spindle motor of the 2nd conventional example 

equipped with the constituted H character mold fluid hydrodynamic bearing, the direction of 
axis of rotation of a rotation shaft object and blurring of a location are prevented, and high 
rotation precision can be realized. Moreover, the inner circumference section of the Rota frame 
36 attached outside lobe 16c of the rotation shaft object 16 Since compression immobilization 
is carried out between the top side of upper flange 16b, and the cap member 38 In immobilization 
by press fit, the direction die length of an axis of the inner skin of the Rota frame 36 compares, 
and while it is short and sufficient Since it is what can use upper flange 16b also for 
immobilization of the Rota frame 36, it is indicated as a whole that effectiveness is high, 
compaction of the direction die length of an axis, i. e. , thin~shape-izing, of a spindle motor. 
[0012] Although it has the features of such many, there are also the following troubles in 
the fluid dynamic pressure spindle motor of the 2nd conventional example. First, it is that 
big stress joins the inner circumference section of upper flange 16b, and deformation of upper 
flange 16b generates the cap member 38 to lobe 16c of the rotation shaft object 16 by press 
fit. When upper flange 16b deforms, RRO and NRRO have the problem of worsening. Next, although 
16d of bottom flanges is pressed fit in the fitting hole 16al which' carries out opening of 
the fitting projected part 16e under the shaft section 16a and they fix to shaft section 16a, 
they are that the lower part of shaft section 16a swells by press fit. When the lower part 
of shaft section 16a swells, it gnaws by radial dynamic pressure bearing, a phenomenon happens, 
and there is a problem of a shaft stopping turning. Furthermore, there are many components 
mark compared with the fluid dynamic pressure spindle motor of the 1st conventional example, 
and moreover, since the process tolerance of each components must be high, there is a problem 
that processing cost is high. 
[0013] 

[Problem (s) to be Solved by the Invention] The 1st technical problem which it is going to solve 
is lessening the number of the components which constitute a H character mold hydrodynamic 
bearing in the hydrodynamic bearing spindle motor equipped with the H character mold fluid 
hydrodynamic bearing. The 2nd technical problem which it is going to solve is offering the 
hydrodynamic bearing spindle motor equipped with the good H character mold fluid hydrodynamic 
bearing of a deflection. 
[0014] 

[Means for Solving the Problem] Invention of claim 1 which solves the above-mentioned technical 
problem is characterized by using the Rota frame in which the Rota magnet was attached in and 
the load loading side was formed also [ member / which constitutes upper thrust dynamic pressure 
bearing / upper thrust ] in the hydrodynamic bearing spindle motor with which Rota was supported 
by the stator by the fluid hydrodynamic bearing which has radial dynamic pressure bearing, 
upper thrust dynamic pressure bearing, and bottom thrust dynamic pressure bearing. 
[0015] Moreover, invention of claim 2 which solves the above-mentioned technical problem The 
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sleeve which has an in-a-circle upper limit side and an in-a-circle lower limit side, and the 
shaft with a flange by which the bottom thrust member by which opposite arrangement is carried 
out was formed in said in-a-circle lower limit side at the edge. The upper thrust member which 
opposite arrangement was carried out in said in-a-circle upper limit side, and fixed by press 
fit in the upper limit section of said shaft with a flange. The radial dynamic pressure 
generating slot established in the inner skin of said sleeve which forms a radial internal 
clearance, or the peripheral face of said shaft with a flange. The 1st. thrust dynamic pressure 
generating slot established in the in-a-circle upper limit side of said sleeve which forms 
the 1st thrust clearance, or the inferior surface of tongue of said upper thrust member, The 
2nd thrust dynamic pressure generating slot established in the in-a-circle lower limit side 
of said sleeve which forms the 2nd thrust clearance, or the top face of said bottom thrust 
member. By the fluid hydrodynamic bearing which consisted of lubricating oils with which the 
minute clearance between said configuration members including said radial internal clearance, 
1st thrust clearance, and 2nd thrust clearance was filled up Rota containing the Rota magnet 
is the hydrodynamic bearing spindle motor supported free [ rotation ] by the stator containing 
a stator coil. The description It is having used the Rota frame in which said Rota magnet's 
was attached in and the load loading side* s was formed also [ member / said / upper thrust ]. 
[0016] 

[Embodiment of the Invention] As the hydrodynamic bearing spindle motor of the 1st operation 
gestalt of this invention shown to drawing 1 in drawing of longitudinal section. Rota is 
supported by the H character mold fluid hydrodynamic bearing free [ the rotation to a stator ]. 
[0017] In the hydrodynamic bearing spindle motor of the 1st operation gestalt of drawing 1 , 
Rota consists of a Rota frame 6 and a Rota magnet 7. The Rota frame 6 is the member which has 
disk section 6c, circular ring section 6b, and body 6a, and is a member which functions as 
a cup-like hub. The Rota magnet 7 is an annular permanent magnet, and is attached in the inner 
skin of body 6a of the Rota frame 6, Moreover, the stator is constituted including the base 
substrate 9 and the stator coil 8. The base substrate 9 has projected body 9a which was formed 
in the center section. The stator coil 8 is attached in the peripheral face of body 9a of the 
base substrate 9. 

[0018] The H character mold fluid hydrodynamic bearing in the 1st operation gestalt consists 
of a Rota frame 6 which fixed by press fit in the upper limit section of the thick sleeve 4 
which has an in-a-circle upper limit side and an in-a-circle lower limit side, the shaft 1 
with a flange by which the flange 3 was formed in the lower limit section, and the shaft 1 
with a flange, and a base substrate 9 with which the crevice where a flange 3 is contained 
was formed. A sleeve 4 is inner-** (ed) by body 9a, and has fixed to the base substrate 9. 
[0019] In the H character mold fluid hydrodynamic bearing in the 1st operation gestalt, the 
radial dynamic pressure generating slot Gl is established in the peripheral face of the shaft 
1 with a flange which forms a radial internal clearance R3 between the inner skin of a sleeve 
4. Moreover, the 1st thrust dynamic pressure generating slot G2 is established in the in- 
a-circle upper limit side of the sleeve 4 which forms the 1st thrust clearance R2 between the 
inner circumference side inferior surfaces of tongue of the Rota frame 6. Furthermore, the 

2nd thrust dynamic, pressure generating slot 02 is established in the in-a-circle lower limit 
side of the sleeve 4 which forms the 2nd thrust clearance R4 between the top faces of a flange 
3. And the minute clearances R1-R6 between said configuration members including said radial 
internal clearance R3, 1st thrust clearance R2, and 2nd thrust clearance R4 are filled up with 
the lubricating oil. 
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[0020] In addition, in the H character mold fluid hydrodynamic bearing in the 1st operation 
gestalt, the radial dynamic pressure generating slot Gl may be established in the inner skin 
of a sleeve 4. Moreover, the 1st thrust dynamic pressure generating slot G2 may be established 
in the inner circumference side inferior surface of tongue of the Rota frame 6. Furthermore, 
the 2nd thrust dynamic pressure generating slot 02 may be established in the top face of a 
flange 3. 

[0021] Moreover, in the H character mold fluid hydrodynamic bearing in the 1st operation gestalt, 
the upper limit section of body 9a of the base substrate 9 which forms the minute clearance 
Rl may be made lower than the upper limit side of a sleeve 4, and as instead shown in drawing 
2 , the body projected to the periphery side of the upper limit side of a sleeve 4 may be formed. 
[0022] Like the hydrodynamic bearing spindle motor of the 1st operation gestalt consists 

of components, the shaft 1 with a flange, a sleeve 4, the Rota frame 6, the Rota magnet 7, 
a stator coil 8, and the base substrate 9, of six points. Therefore, the components mark are 
one piece fewer than compared with the hydrodynamic bearing spindle motor of the 1st 
conventional example of drawing 4 , and the hydrodynamic bearing spindle motor of the 1st 
operation gestalt has them two pieces compared with the hydrodynamic bearing spindle motor 
of the 2nd conventional example of drawing 3 . [ few ] And in a load loading side and its inferior 
surface of tongue, the top face functions [ the Rota frame 6 ] as a thrust clearance forming 
face of thrust dynamic pressure bearing, respectively. Therefore, the hydrodynamic bearing 
spindle motor of the 1st operation gestalt has the very good parallelism of a load loading 
side and a thrust clearance forming face compared with the hydrodynamic bearing spindle motor 
of the 1st conventional example or the 2nd conventional example. 

[0023] Next, as the hydrodynamic bearing spindle motor of the 2nd operation gestalt of this 
invention shown to drawing 2 in drawing of longitudinal section, Rota is supported by the H 
character mold fluid hydrodynamic bearing free [ the rotation to a stator ]. 
[0024] In the hydrodynamic bearing spindle motor of the 2nd operation gestalt of drawing 2 , 
Rota consists of a Rota frame 6 and a Rota magnet 7. The Rota frame 6 is the member which has 
disk section 6c, circular ring section 6b, and body 6a, and is a member which functions as 
a cup-like hub. The Rota magnet 7 is an annular permanent magnet, and is attached in the inner 
skin of body 6a of the Rota frame 6. Moreover, the stator is constituted including the base 
substrate 9 and the stator coil 8. The through hole by which a fluid hydrodynamic bearing is 
set up is formed in the center section of the base substrate 9. The stator coil 8 is attached 
in the peripheral face of the thick sleeve 4 of the fluid hydrodynamic bearing set up by the 
through hole formed in the center section of the base substrate 9. 

[0025] The H character mold fluid hydrodynamic bearing in the 2nd operation gestalt consists 
of the sleeve 4 which has an in-a-circle upper limit side and an in^a-circle lower limit side, 
a shaft 1 with a flange by which the flange 3 was formed in the lower limit section, a Rota 
frame 6 which fixed by press fit in the upper limit section of the shaft. 1 with a flange, and 
disc-like covering device material 10 which closes the open end of the receipt crevice of the 
flange 3 currently formed in the sleeve 4. 

[0026] In the H character mold fluid hydrodynamic bearing in the 2nd operation gestalt, the 
radial dynamic pressure generating slot Gl is established in the peripheral face of the shaft 
1 with a flange which forms a radial internal clearance R3 between the inner skin of a sleeve 
4. Moreover, the 1st thrust dynamic pressure generating slot G2 is established in the inner 
circumference side inferior surface of tongue of the Rota frame 6 which forms the 1st thrust 
clearance R2 between the in-a-circle upper limit sides of a sleeve 4. Furthermore, the 2nd 
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thrust dynamic pressure generating slot G2 is established in the top face of the flange 3 which 
forms the 2nd thrust clearance R4 between the in-a-circle lower limit sides of a sleeve 4. 
And the minute clearances R1-R6 between said configuration members including said radial 
internal clearance R3, 1st thrust clearance R2, and 2nd thrust clearance R4 are filled up with 
the lubricating oil. 

[0027] In addit ion, in the H character mold fluid hydrodynamic bearing in the 2nd operation 
gestalt, the radial dynamic pressure generating slot Gl may be established in the inner skin 
of a sleeve 4. Moreover, the 1st thrust dynamic pressure generating slot G2 may be established 
in the in-a-circle upper limit side of a sleeve 4. Furthermore, the 2nd- thrust dynamic pressure 
generating slot G2 may be established in the in-a-circle lower limit side of a sleeve 4. 
[0028] Moreover, the body equipped with the inner skin which makes the outer diameter of a 
lower part small from a top [ one half / of the shaft orientations of a sleeve 4 ], and is 
attached outside the peripheral face of said small outer diameter of a sleeve 4 is formed in 
the base substrate 9, and you may make it fix a sleeve 4 to the base substrate 9 in the 
hydrodynamic bearing spindle motor in the 2nd operation gestalt. 

[0029] Like the hydrodynamic bearing spindle motor of the 2nd operation gestalt consists 

of the shaft 1 with a flange, a sleeve 4, the Rota frame 6, the Rota magnet 7, a stator coil 
8, a base substrate 9, and components of seven points of the disc-like covering device material 
10. Therefore, the hydrodynamic b earing spindle motor of the 1st operation gestalt is one piece 
fewer than compared with the hydrodynamic bearing spindle motor of the 2nd conventional example 
drawing 3 , although the components mark are the same as the hydrodynamic bearing spindle 
motor of the 1st conventional example of drawing 4 . And in a load loading side and its inferior 
surface of tongue, the top face functions [ the Rota frame 6 ] as a thrust clearance forming 
face of thrust dynamic pressure bearing, respectively. Therefore, the hydrodynamic bearing 
spindle motor of the 1st operation gestalt has the very good parallelism of a load loading 
side and a thrust clearance forming face compared with the hydrodynamic bearing spindle motor 
of the 1st conventional example or the 2nd conventional example. 

[0030] In addition, also in any of the 1st operation gestalt and the 2nd operation gestalt, 
it is desirable to form opening of the shape of a **** taper adopted as the 1st conventional 
example of drawing 4 in the minute clearance Rl which is the inlet of a lubricating oil and 
is the capillary tube seal section. 
[0031] 

[Effect of the Invention] Compared with the spindle motor equipped with the conventional H 
character mold fluid hydrodynamic bearing, the spindle motor equipped with the H character 
mold fluid hydrodynamic bearing concerning this invention characterized by making a part of 
Rota frame serve a double purpose as a thrust clearance formation member of thrust dynamic 
pressure bearing, and being constituted could lessen components mark, and was able to plan 
cost reduction to coincidence. 

[0032] In this invention, although the Rota frame fixes at a shaft by press fit, it does not 
deform the Rota frame currently made to serve a double purpose by this press fit as a thrust 
member. Moreover, since a load loading side and its inferior surface of tongue function as 

a thrust clearance forming face of thrust dynamic pressure bearing, respectively, the top face 
has the parallelism of a load loading side and the thrust clearance forming face of thrust 
dynamic pressure bearing very good [ the Rota frame in this invention ]. Therefore, compared 
with the spindle motor with which the hydrodynamic bearing pin dollar motor concerning this 
invention was equipped with the conventional H character mold fluid hydrodynamic bearing, the 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the spindle motor equipped with the H 
character mold fluid hydrodynamic bearing of the 1st operation gestalt of this invention which 
exaggerated and showed the minute clearance. 

[Drawing 2] It is drawing of longitudinal section of the spindlie motor equipped with the H 
character mold fluid hydrodynamic bearing of the 2nd operation gestalt of this invention which 
exaggerated and showed the minute clearance. 

[Drawing 3] It is drawing of longitudinal section of the conventional spindle motor (the 2nd 
conventional example) equipped with the H character mold fluid hydrodynamic bearing which 
exaggerated and showed the minute clearance. 

[Drawing 4] It is drawing of longitudinal section of the conventional spindle motor (the 1st 
conventional example) equipped with the T character mold fluid hydrodynamic bearing which 
exaggerated and showed the minute clearance. 

[Drawing 5] It is drawing showing an example of the thrust dynamic pressure generating slot 
G2. 

[Description of Notations] 

1 Shaft with Flange 

2 Shaft 

3 Flange 

4 Sleeve 

5 Thrust Presser-Foot Member 

6 Rota Frame 

7 Rota Magnet 

8 Stator Coil 

9 Base Substrate 

10 Disc-like Covering Device Material 



12 Fixed Sleeve Object 
16 Rotation Shaft Object 
16a Shaft section 
16b Upper flange 
16c Lobe 

16d Bottom flange 
16e Fitting lobe 
24 Stator Coil 
32 Rota Magnet 
36 Rota Frame 
38 Cap Member 
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